Historic, archived document 



Do not assume content reflects current 
scientific knowledge, policies, or practices. 



I^MERSBUIyl^riN 1069 

UNITED srj&ms D^PARTM E?NTT o^agricuwcur^ 



4 / A 



C, < 



TUBERCULOSIS 
IN LIVE STOCK 

Detection,GonHol, 
and Eradication 



HOW TUBERCULOSIS SPREADS FROM A DISEASED HERD 



'UBERCULOSIS may be introduced into a healthy herd by any 



•* of the following means: 

By the addition of an animal that is affected with the disease; 
therefore animals should be purchased only from herds known to be 
free from tuberculosis, or from herds under supervision for the eradi- 
cation of the disease. 

By feeding calves with milk or other dairy products from tubercu- 
lous cows; this frequently occurs where the owner purchases mixed 
skim milk from the creamery, and feeds it to his calves without first 
making it safe by boiling or pasteurization. 

By showing cattle at fairs and exhibitions; reports have indicated 
that numerous herds have become infected through mingling with 
infected cattle at shows or by occupying infected premises. 

The shipment of animals in cars which have recently carried dis- 
eased cattle and which have not been disinfected properly. 

Community pastures; pastures in which tuberculous cattle are 
allowed to graze are a source of danger. 

In most cases the outward appearance of the animal bears no rela- 
tion to the degree of infection. The disease frequently develops so 
slowly that in some cases it may be months or even longer before any 
symptoms^ are shown; therefore be on the safe side and have your 
herd tested. 
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PRESENT KNOWLEDGE OF TUBERCULOSIS. 

PROBABLY no disease affecting either the human race or live 
stock is better known or has been the object of so much 
study as tuberculosis. Present knowledge of the disease is derived 
from many' sources, including the work of eminent scientists 
who discovered its cause, and studies of the numerous ways in which 
it is spread, of the manner by which man and animals contract it, 
and the effects it produces. 

The tuberculin test — the means of detecting tuberculosis — was de- 
vised in 1882 by the eminent scientist, Dr. Robert Koch. Thus the 
test has been known for more than a third of a century. The facts 
regarding it and other information presented in this bulletin are 
based upon long experience and results verified many times. The 
methods recommended to be used in the eradication of tuberculosis 
have been tried upon large numbers of herds and found to be ef- 
fectual and practicable. 

EARLY ERADICATION IS MOST ECONOMICAL. 

Live-stock owners are earnestly requested not to wait until the 
States and Federal Government come into their localities to eradi- 
cate tuberculosis. It would not be possible indeed, at this stage to 
undertake to eradicate tuberculosis from the live stock of the United 
States solely through organized official forces established by the re- 
spective States and the Federal Government. The area over which 
tuberculosis has spread is too vast, the herds too numerous, and 
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funds are insufficient for conducting the work on so extensive a plan 
even though trained veterinarians were available in sufficient num- 
bers to do the work. Every live-stock owner should be a party to 
this campaign which has been inaugurated to eradicate tubercu- 
losis. In almost every locality of the United States are veteri- 
narians capable of rendering valuable services to live-stock owners in 
this great work, and the cost of eradicating is greatly reduced by 
combating the disease in its early stages. Yet even in badly af- 
fected herds eradication can be undertaken with success. There 
are records of many herds, in which three-fourths of the animals 




Fig. 1.— Portion of a herd of 45 cattle showing no external symptoms of tuberculosis. Upon application 



of the tuberculin test , 37, or 82 per cent , of the animals were found to be tuberculous. The germs of the 
disease may live for months in manure or litter. 

were affected with tuberculosis, which eventually were freed from 
it and afterwards maintained in a healthy condition. 

.The extirpation of tuberculosis from live stock is important not 
only from an economic standpoint, but also because a considerable per- 
centage of tuberculosis in the human f amily 7 especially among children, 
is positively due to the consumption of infected milk or other dairy 
products from tuberculous cows. It is eminently proper for the 
respective State governments to expend funds for the maintenance 
of tuberculosis sanitariums for the care of persons afflicted with 
that disease, and likewise it is extremely important to use vigorous 
measures to check the marketing of germ-laden milk. While it is 
true that proper pasteurization of milk destroys the living organisms 
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of tuberculosis, a large part of the milk consumed daily is not pas- 
teurized, and some of the milk so treated is not always made entirely 
safe. 

TUBERCULOSIS A DECEPTIVE DISEASE, 

If tuberculosis were similar to foot-and-mouth disease in cattle, 
swine, and sheep, which causes rather spectacular symptoms, it 
would arouse immediate alarm among the live-stock owners, who 
would insist upon its immediate eradication; but because it is gen- 
erally slow in developing and its symptoms commonly are not easily 
recognized from the general outward appearance of the animals, 
many people believe that it does comparatively little damage among 
live stock. Contrary to such opinions, however, the loss from tuber- 
-culosis is one of the heaviest taxes imposed upon our live-stock in- 
dustry, amounting, probably, to at least $40,000,000 a year in the 
United'' States. 

PREVALENCE OF TUBERCULOSIS. 

In every State and Territory in the Union there is some tubercu- 
losis among cattle and swine, though the degree varies considerably. 
In some States it probably exists quite extensively, the percentage 
varying from 5 to 30 per cent of the cattle population, while in cer- 
tain others investigations indicate that less than 1 per cent of the 
total of beef and dairy cattle are tuberculous. 

Tuberculosis is known to exist also quite extensively among cattle 
and swine in all the European countries; in fact, no part of the world 
is known to be free from it absolutely. There are, however, some 
restricted regions where its presence is not known, or it exists to 
but a very moderate degree. 

Until cattle from the eastern part of the United States were intro- 
duced into the Middle Western, Western, and Southern States, 
tuberculosis among live stock in those regions was unknown so far 
as we know. The disease at that time was confined to the herds 
east of the Allegheny Mountains. It was known then that a consid- 
erable percentage of herds in those States were affected, but live- 
stock owners were not inclined to consider tuberculosis as of very 
great economic importance or dangerous to human health. Therefore 
very little progress was made in its eradication. As the Central and 
Western States became settled and cattle were moved westward the 
disease spread much more rapidly than is generally realized. The 
spreading in those areas is due, of course, to the fact that the live- 
stock industry occupies a more important part in agriculture than 
in the Eastern States. Cattle are traded in more extensively and are 
continually being shipped and trailed from State to State and from 
farm to farm. 
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In some localities in th£ West, where dairying has developed 
extensively, it is now known that carload lots of cows purchased in 
other States have contained 50 per cent or more of tuberculous 
animals. Some herds of beef cattle in our western country have 
become contaminated with the disease by placing among them 
tuberculous pure-bred bulls and cows that came from diseased herds 
elsewhere. The importance of controlling tuberculosis and prevent- 
ing its spread by the interstate movement of diseased animals was 
not so well recognized during the times of pioneer development as 
it is to-day. Consequently in the absence of regulations and inspec- 
tion, diseased animals moved from one State to another. The ship- 
ment of cattle from Eastern and Northern States to the South, with 
the exception of dairy herds near the larger cities, did not commence 
until progress had been made in the eradication of the cattle tick. 
Therefore there is probably less tuberculosis among the herds of the 
Southern States than in any other part of the Nation. This favorable 
condition should be taken advantage of, for ill all probability the 
live-stock industry will reach a high development in that area in 
future years. It is especially important that the herds of the Southern 
States be protected by permitting only tuberculosis-free animals 
to enter. 




wall retains about 2 feet of liquid manure which contains millions of tubercle germs. Premises of this 
character can not be kept sanitary, , 
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Fig. 3.— A modern sanitary barn. Not© ventilators and liberal window space. 



HOW THE DISEASE SPREADS IN A HERD. 

The tuberculous cow is the greatest source of 
danger to healthy cattle. Any reacting cattle not 
promptly removed from the herd constitute a source 
of constant infection. 

Tuberculous cattle, sooner or later, begin to give 
off the germs of the disease. These germs escape 
by the^ mouth, nose, and bowels, in the milk, and 
other discharges. The discharged germs are car- 
ried in the air for a time until they fall to the ground. 

Animals in adjoining stalls may take in the germs 
in the feed they eat and thus contract the disease. 
Continuous water troughs in barns containing dis- 
eased cattle are a source of danger. Drinking 
holes containing material from infected animals are 
likewise dangerous. 

Failure to clean and disinfect the premises occu- 
pied by the diseased cattle constitutes another 
source of danger. Infected milking tubes and the 
practice of feeding calves with raw milk from tuber- 
culous cows are other means by which tuberculosis 
spreads in a herd. 
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LOSSES OF MEAT FOOD PRODUCTS. 

Records kept by the Meat Inspection Division of the bureau show 
the great financial loss caused by tuberculosis every year. They also 
indicate how widespread tuberculosis in cattle and swine is in the 
United States, as the establishments in which the diseased animals 
were slaughtered are in all parts of the country. More than that, 
only about 65 per cent of the cattle and swine, it is estimated, are 
slaughtered each year in establishments under Federal supervision, 
so that about 35 per cent of these ' classes of animals slaughtered 
each year in the United States do not appear in these records. It 
is known also that the percentage of tuberculosis is greater in the 
uninspected animals. In view of these points the losses shown in 
the following table are believed to be scarcely one-half of the total 
loss throughout the country. 

When animals are "retained" by the Federal inspectors on account 
of tuberculosis it means that some evidence of the disease is discovered 
and the carcass is placed aside for further examination. If the 
disease is found to be so slight as to render the undiseased portion 
of the carcass fit for food, the diseased area is removed and the remain- 
der is passed. It will be noted that such is the case in most carcasses 
retained, but some loss occurs for the reason that the diseased portions 
found unfit for food would have a considerable value if healthy. 

In the animals that are retained and when the disease is not 
extensive enough to cause condemnation of the entire carcass, the 
disease is in most cases in the early stages. Had the animals been 
allowed to live for possibly only a short time longer, the disease 
would have progressed until all the carcass would have to be con- 
sidered diseased. In others the lesion of disease has become sur- 
rounded by tissue that "locks it up" and prevents it from spreading 
to other parts of the body. Such a condition, however, is liable to 
change at any time during the animal's life and allow the disease 
to enter other parts of the body, and also to be carried out of the 
body and endanger healthy cattle and swine. 



HOW TO PROCEED TO MAKE CERTAIN THAT CATTLE 
AND SWINE ARE FREE FROM TUBERCULOSIS. 

Have a competent veterinarian apply the tubercu- 
lin test. Remove all reactors promptly, and disinfect 
the premises immediately after the removal of the 
reacting cattle. 

Do not feed any infected dairy products to swine 
or young cattle. 

Retest the herd with tuberculin once a year. 
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On the farms from which these animals came, some of the remaining 
cattle and swine are probably affected with tuberculosis, or will be if 
allowed to remain there for a sufficient length of time. Knowing 
this danger, State and Federal officials, when the identity of the 
animals can be established, trace back as many of the shipments of 
diseased animals as possible, and through the cooperation of the owner 
try to exterminate the disease from that farm. 

Table 1. — Number of cattle and swine slaughtered, and those retained and condemned on 
account of tuberculosis at establishments where Federal meat inspection is maintained. 



Cattle. 



Fiscal year. 


Slaughtered. 


Retained. 


Condemned. 


Slaughtered. 


Retained. 


Condemned. 


19071 


5,867,642 


24,876 


17,117 


26,189,026 


362,445 


48,644 


1908 


7,116,275 


68,395 


24,371 


35,113,077 


719,279 


77,554 


1909 


7,325,337 


100,650 


24,525 


35,427,931 


860,425 


45,113 


1910 


7,962,189 


123,501 


27,638 


27,656,021 


V 792,176 


28,880 


1911 


7,781,030 


133,551 


27,186 


29,916,363 


1,117,789 


31,517 


1912 


7,532,005 


160,122 


35,273 


34,966,378 


1,643,100 


42,267 


1913 


7,155,816 


152,560 


33,001 


32,287,538 


1,809,751 


47,632 


1914..... 


6,724,117 


143,699 


29,738 


33,289,705 


2,201,005 


48,252 


1915 


6,964,402 


158,239 


32,644 


36,247,958 


2,774,835 


66,023 


1916 


7,404,288 


190,991 


37,085 


40,482,799 


3,687 817 


74, 109 


1917 


9,299,489 


218,928 


46,351 


40,210,847 


3,970,168 


76,807 


1918 


10,938,287 


222,787 


40,692 


35,449,247 


2,494,587 


59,740 



Swine. 



i Covers 9 months from October 1, 1906, to June 30, 1907. 

CAUSE OF TUBERCULOSIS. 

The direct and primary cause of tuberculosis is a rod-shaped germ 
which can be seen only with the aid of a microscope of high magnify- 
ing power. The presence of this germ in the bodies of human beings 
or live stock is absolutely necessary to produce the disease. The 
germs of tuberculosis may also be grown artificially in proper 
material at a temperature of about 98° F. > 

Outside the bodies of animals the organism is not capable of 
reproducing itself. When exposed to the direct rays of the sun it 
dies quickly — a fact to be noted in the disinfection of pastures, 
paddocks,- and barn lots. The organism may live for months, how- 
ever, when it is protected by dry manure and other materials which 
form a crust over it and prevent its destruction by the sun's rays. 
It is of extreme importance, therefore, to clean and disinfect thor- 
oughly all barns, stalls, and other inclosures which contained tuber- 
culous animals before healthy ones are again placed in them. 

While it is necessary for the germs of tuberculosis to be introduced 
into the body of the animal before the disease can be produced, 
there are many conditions or accessory causes which make animals 
fall victims to tuberculosis. 

Animals which are fed on nonnutritious feeds, as well as those 
that have too little feed, become weakened constitutionally and lose 
133960°— 19— Bull. 1069 2 



10 



Farmers 9 Bulletin 1069. 



the power to resist the invasion of the organisms. Stabling animals 
in dark, poorly ventilated, and dirty barns helps to spread tuberculosis 
among the stock whenever the germs are present. Introducing a 
tuberculous animal is almost sure to give the disease to healthy 
animals in a short time. If the healthy animals drink water from 
the same trough or bucket the tuberculous animal uses, and if that 
animal is coughing up tuberculous sputum, all the animals are in 
serious danger of infection. Any condition that produces constant 
strain upon the systems of animals, such as the continued forced 
lactation periods of dairy cows, renders them fit subjects for the de- 
velopment of tuberculosis. 

HOW CATTLE BECOME INFECTED WITH TUBERCULOSIS, 

The tuberculous cow is the greatest source of danger to healthy 
cattle," and inasmuch as it can not be determined just when that 
animal becomes a "spreader" of the germs, unless daily microscopic 
tests are made of the discharges from the body, and the milk is also 
examined microscopically, it is unsafe to keep it with healthy cattle. 
No cattle from outside sources should be introduced into a healthy 
herd until they have been tuberculin tested and found free from 
the disease. Unquestionably more healthy cattle acquire tubercu- 
losis by coming into contact with affected animals than in any other 




Fig. 4.— A tuberculous heifer. The gland at the shoulder was diseased and discharging tuberculous pus. 
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way. It has been observed frequently that cattle which stand on 
either side of or face tuberculous animals in barns are the first to 
contract the disease. 

The continuous water trough in barns is also accountable to a 
very large extent for spreading the disease. Cattle may become 
infected by picking over manure infected with the germs of tubercu- 
losis. Hay, straw, or any other feed contaminated with the germs 
may give the disease to animals that consume such material. 

Water holes and creeks into which infected milk or the washings 
from infected milk cans have been dumped may also be a source 
of the infection. The teat siphon or milking tube, in a number of 
instances, has been the medium by which the disease has been con- 
veyed from one animal to another. Calves contract tuberculosis 
by nursing, even for a short time, cows whose udders are affected. 
Calves also become infected frequently by drinking milk from diseased 
cattle isolated from the main herd. To be safe for feed, milk from 
such cows should first be heated to a temperature of 145° F. and 
held 'there for at least 30 minutes, but as this method requires con- 
siderable attention to assure proper heating, boiling for a few minutes 
is considered a better plan. 

HOW SWINE MAY BECOME INFECTED. 

The tuberculous cow is not only a menace to other cattle but is 
also the commonest source of infection to swine. In some parts 
of the country, especially where there* are whole-milk creameries 
and skimming stations, feeding mixed skim milk to swine is a common 
practice. In that way the skim milk from one farm may be fed to 
hogs on another. Thus it is possible that milk; from a few tubercu- 
lous cows may set up the infection among swine on many farms. 

Milk is a good medium for the development of the tubercle bacilli, 
and swine seem to be extremely susceptible to tuberculosis. Nu- 
merous instances are on record, also, in which the whole milk is 
separated on the farm, the cream shipped, and the skim milk fed 
to swine. Consequently one tuberculous animal that is passing 
the germs in the milk secretions may give the disease to any or all 
of the animals to which any of the milk is fed. Investigations made 
by the Bureau of Animal Industry show that in practically every 
instance where tuberculosis exists among cattle, and swine are kept 
on the same farm, some of the latter are tuberculous. Eradication 
of tuberculosis from cattle, it is believed, will greatly reduce its 
prevalence among swine. 

Another common practice of feeding, especially in the Corn Belt 
States is to allow hogs to run with cattle in the feed lots or pastures. 
If the cattle are tuberculous and the feces contain the germs of tuber- 
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culosis, in all probability the swine will contract the disease. Swine 
may contract tuberculosis also by eating parts of the carcasses of 
infected cattle, swine, or poultry. Other sources of contamination are 
infected sputum from human beings, and the feeding of uncooked 
garbage containing the germs of tuberculosis. Tuberculous swine, 
like diseased cattle, may also infect one another. 

SYMPTOMS OF TUBERCULOSIS. 

It must be understood that tuberculosis is a disease which often 
gives no indication of its presence by external symptoms. Yet 
persons skilled and experienced in dealing with the disease among 
animals frequently are able to detect certain abnormal conditions 




Fig. 5.— A reacting cow that was constantly floating." The pressure of greatly enlarged tuberculous 
glands on the gullet was the cause of the bloating. 



whiclTlead them to pronounce the animal as probably affected with 
tuberculosis. A generally run-down condition, accompanied with a 
cough, is often considered to be an indication of tuberculosis but is 
not a conclusive symptom. When tuberculosis is suspected it is 
always advisable to apply the tuberculin test without delay. 

As the disease often involves the lymphatic glands in various parts 
of the body, an examination of such glands as can be felt in the living 
animal is sometimes helpful in diagnosing the disease. The glands 
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of the throat, udder, and point of the 
shoulder often present an abnormal 
condition, such as an enlargement or 
hardening, as shown in figure 4. Ani- 
mals affected with tuberculosis in ad- 
vanced stages often show a tc staring" 
coat and a generally unthrifty con- 
dition. When the throat glands of an 
animal are affected, it often holds its 
head in an abnormal position in order 
to relieve the pressure which causes 
difficult breathing. Increased respira- 
tion is often noted when the lungs or 
lymphatic glands of the thoracic cav- 
ity are affected. "When some of the 
glands of that cavity are extensively 
diseased, the animal often develops 
bloat (fig. 5). Diarrhea is often evi- 
dent in some cases , in which infection 
has extended to the abdominal cavity, 
'f he symptoms mentioned, though typi- 
cal, must not always be expected when 
animals are tuberculous; animals that 
are extensively diseased are often in 
apparently perfect physical condition. 




Fig. 6.— Part of a tuberculous udder 
showing well-developed lesions. 




Fig. 7.— Beef carcass showing tuberculous nodules on ribs. 
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METHODS OF DIAGNOSIS. 

Microscopic examinations of sputum, milk, and bowel discharges 
of an animal are sometimes made to determine the presence of tuber- 
cle bacilli and to diagnose tuberculosis, but after many years of 
experience the tuberculin test is now considered to be the most 
practicable and satisfactory way of discovering the disease in the 
living animal. The inoculation of guinea pigs with emulsions made 
from milk or discharges from the living animals is sometimes resorted 
to as a means of diagnosis, but that method of examination is tech- 
nical and requires special scientific training and equipment. Be- 
sides, cases of tuberculosis may be overlooked when laboratory 
methods are used, because tuberculous animals do not always dis- 
charge the tubercle bacilli. 




Fig.- 8.~-X<iver and spleen showing extensive lesions of tuberculosis. 
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THE TUBERCULIN TEST. 

Testing animals with tuberculin is the process of introducing 
tuberculin into the animal and interpreting results according to well- 
known standards. Tuberculin is a laboratory product prepared 
scientifically and, when of standard potency and in the hands of 
skillful persons, it is a reliable agent for detecting tuberculosis in 
animals. It contains no living tubercle bacilli but is a product of 
the growth of tubercle bacilli properly mixed with a substance on 
which it has grown and properly diluted and preserved. No harm 
can result to healthy animate from the proper application of tuber- 
culin even if doses many times greater than the regular ones are used. 

Thm use of tuberculin by untrained persons is to be discouraged 
for the reason that in many cases its effect on tuberculous animals is 
unobserved and not understood by those unfamiliar with its.action. 
Tuberculin, by its immunizing property, can cause tuberculous ani- 
mals to fail to respond to its application at another time; therefore 
it may be misused by unscrupulous persons. 

THE SUBCUTANEOUS TEST (UNDER THE SKIN). 

The most frequently used method of testing is the subcutaneous 
test, which consists in injecting the proper quantity of tuberculin 
underneath the skin into the subcutaneous tissue. If an animal is 
tuberculous, the action of the tuberculin causes a fever, which is 
indicated by a rise in temperature. This rise, under ordinary con- 
ditions, may occur any time between the eighth and twentieth hours 
after the tuberculin is injected, but in some cases it is desirable to 
measure the temperature before the eighth hour and continue to 
the twenty-fourth hour or longer. 

The temperatures are measured at least 3 times in advance of the 
injection, at 2-hour intervals, to learn whether the animal is in proper 
condition to receive the test. The temperatures after injection are 
taken every 2 hours until the test is completed. The proper inter- 
pretation of the temperatures is made by the person applying the 
test, and a careful observance of any clinical changes is always impor- 
tant in determining the result. It can not be set forth too strongly 
that the test including the two following methods, should be at- 
tempted only by those who are properly qualified to do the work. 

THE INTRADERMAL TEST (INTO THE SKIN). 

The intradermal test for detecting tuberculosis is used to a con- 
siderable extent, especially on range cattle not easily controlled. 
When made by those who have become skilled in its application, 
it is very accurate. In this test the tuberculin is injected between 
the layers of the skin, only a few drops being used, and it is usually 
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applied in the region at the base of the tail, where the skin is soft 
and nearly hairless. The intradermal test is satisfactory also for 
the diagnosis of tuberculosis in swine" and, when so used, the tuber- 
culin is applied into the skin of the ear near its base. 

The reaction from the intradermal test consists of a swelling at 
the point of injection and is observed from 48 to 108 hours after 
the injection. The character of the swelling varies, and a proper 
diagnosis of tuberculosis by this test can be made only by an ex- 
perienced person. 

THE OPHTHALMIC TEST (INTO THE EYE). 

Still another method, known as the ophthalmic, is used to some 
extent and has been found to be of considerable value in what is 
known as "check" testing; that is, it is used in connection with 
either of the previously described methods. Sometimes a tubercu- 
lous animal that fails to react to those tests shows evidence of the 



RELIABILITY OF THE PRINCIPAL •TUBERCULIN TESTS. 

The subcutaneous test is the principal test used by 
the U. S. Bureau of Animal Industry. It consists in 
injecting, under the skin, a small quantity of tuber- 
culin. Carefully and conscientiously applied, with 
good judgment exercised in both its administration 
and interpretation, it is wholly effective. 

The intradermal test is recognized by the bureau 
on strictly range cattle or animals whose move- 
ments are difficult to control, and in area work. 
In this test the tuberculin is injected between the 
layers of the skin. 

The ophthalmic test, or sotcalled "eye test," is 
not at present accepted for testing cattle for inter- 
state shipment, though it has value as a check test 
and is recognized for that purpose. It is applied by 
placing the ophthalmic tuberculin in one eye, using 
the other as a check. The ophthalmic test has given 
best results under farm conditions or in other cases 
where the eyes are normal. For testing cattle in 
transit or in the stockyard the test is less depend- 
able, owing to the fact that the eyes may be ab- 
normal as the result of irritation or injury from dust, 
cinders, or other results of transit. In all cases the 
tests, used either alone or in combination, should Ibe 
applied by capable persons familiar with tuberculin 
testing. 
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Fig. 9.— Part of a herd of 69 cattle, 30 per cent tuberculous in 1917, 5 per cent tuberculous in 1918, 100 per 
cent free from tuberculosis in 1919. The herd is now accredited. 



disease upon the application of the ophthalmic test. The ophthal- 
mic tuberculin is placed in one eye and the other eye is used as a 
check. A reaction is indicated by a characteristic discharge from 




Fig. 10— How a herd may become reinfected with tuberculosis. This herd was free from tuberculosis for 
a number of years. During 1917, 4 cattle were purchased in another State and placed in the herd with- 
out proper tuberculin test. When official test was made, December, 1917, 5 reactors were found. Three 
of the reactors were slaughtered and 2 kept in the herd. At the next test, January, 1919, 11 reactors 
and 2 suspects were in the herd of 28 cattle. 
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the eye receiving the treatment, which may occur in from 3 to 10 
hours after the application or even later. Some swelling and inflam- 
mation of the eye and lids are often noted. 

POST-MORTEM APPEARANCES. 

Animals affected with tuberculosis may show the effects of the 
disease in almost any part of the body. In advanced cases the 
lesions are easily found, but when the disease is of recent origin or 
if a slightly diseased area has been encapsulated or closed up, it is 
often very difficult to find evidence of the disease. Lesions in 
advanced cases generally appear as nodules or lumps, which are 
tubercles formed as a result of the disease. These lumps may be 
found in great numbers in the lungs and abdominal organs. The 
lesions are of various sizes and may contain pus, either soft or hard; 
many times it is gritty. Tubercles are often found in various num- 
bers attached to the walls of the thoracic and abdominal cavities. 
Lesions of the disease also occur in the lungs, liver, and spleen. 
The lymph glands, to some extent, are usually affected, and, when 
cut into, show diseased areas characteristic of tuberculosis. 

Lesions of the disease may be found also in the skin and in or 
on the bones. In animals only slightly diseased, the lesion may be 
hidden so that it is impossible for even the most skillful person in 
post-mortem work to find it. A microscopic examination of the 
lymphatic glands or other tissues often reveals the presence of 
tubercle bacilli when no lesions can be seen by the naked eye, a 
condition showing that the disease is just starting. When animals 
have reacted to the tuberculin test, a very careful post-mortem 
examination should be made. The action of tuberculin is often 
discredited when on post-mortem the lesions are not plainly seen, 
but experience of many years has shown that very few animals 
reacting to the test were not affected with tuberculosis to some 
extent even though some were very slight. 

METHODS OF ERADICATION. 

Cattle owners who do not know whether tuberculosis exists among 
their animals should ascertain the fact by having them tuberculin- 
tested and physically examined by a qualified veterinarian. In 
many cases thousands of dollars and very valuable breeding animals 
might have been saved by taking up tuberculosis-eradication work 
in time. Three main projects comprise the general campaign of 
eradication, as follows: 

1. Eradication of tuberculosis from pure-bred herds of cattle. 

2. Eradication of tuberculosis from circumscribed areas, 

3. Eradication of tuberculosis from swine. 
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It is important to eradicate tuberculosis from pure-bred herds 
of cattle at the earliest possible date because the spread of the disease 
is greater among such animals than among grade cattle. The reason 
is plain; pure-bred animals are shipped extensively to every part of 
the United States for breeding purposes. A pure-bred bull or cow- 
may be shipped from Maine to Texas, or from the State of Wash- 
ington to Florida. If it is diseased and is introduced into a healthy 
herd, it not only fails to fulfill the purpose for which it was intended — 
the upbreeding of the herd— but it actually causes heavy damage 
by spreading the disease to healthy animals. 




Fig. 11.— This Hereford herd was freed from tuberculosis within 3 years. The first test, in 1916, showed 
the herd to be 10 per cent tuherculous. The reactors were removed and in 1918 all the 62 animals in the 
herd were found to be healthy. 



ACCREDITED-HERD OR HONOR-ROLL PLAN. 

The breeders of pure-bred registered cattle fully appreciated the 
above-mentioned fact when, together with the live-stock sanitary 
officials of practically all the States, they adopted what is known 
as the accredited-herd plan, the principles of which are that herds 
found to be free from tuberculosis on two successive annual tests 
are placed on the Honor Roll, and a certificate is given to the owner 
by the State and the Federal Government. The certificate entitles 
animals of that herd to be shipped interstate without further tuber- 
culin testing for a period of one year. This plan is becoming well 
known to breeders tkroughout the United States. The progress of the 
accredited-hefd plan is given in Table 2. 

The methods of eradicating tuberculosis from grade herds are, 
of course, ^he same as for pure breds. . No owner can rest assured 
thai/ his herd is free from tuberculosis unless it has been properly 
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tuberculin tested. To make a satisfactory test all the cattle should 
be in normal condition and, so far as practicable, the cattle should 
be stabled under usual conditions and among usual surroundings. 
Feeding and watering should be conducted in the customary manner, 
with the exception that feed and water should be given only after 
the temperature has been taken. Careful physical examination of 
each animal should be made before or during the application of the 
test. If animals react to the test they •must be separated from the 
rest of the herd. 



Table 2. — Status of cooperative tuberculosis-eradication work, including all herds under 

supervision, April 1, 1919. 
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Fig. 12.— An accredited Jersey herd, Minnesota, 



PRINCIPAL BENEFITS OF COMPLETE ERADICATION 
OF TUBERCULOSIS. 

.Increased value of individual animal and in- 
creased herd value. 

Ability to ship interstate from accredited herds 
without further testing for a period of one year. 

The owner's name being listed in pamphlets 
published by the respective States and the Bureau 
of Animal Industry. 

Confidence by those who desire to purchase cattle 
to add to their herds. 

Satisfaction of knowing that the dairy products 
offered for sale are free from diseased germs. 

Elimination of economic losses caused by the 
disease. 
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ERADICATION FROM AREAS. 

The unit territory to be worked will depend mainly upon the extent 
to which the disease has spread. In some States practically every 
county contains numerous tuberculous herds, so that, to control the 
disease effectively, all the herds must be tuberculin tested. In other 
States, however, the disease is confined to the beef and dairy herds 
recently established or to which new animals have lately been added. 
In the latter case it would not be necessary to test all the cattle, but 
the examination of the herds should be sufficient to demonstrate 
most satisfactorily that no diseased herds are overlooked. This can 
be done by testing several herds in each section of the county wherever 
there is a suspicion that the disease may exist. 

As a general plan, it is best to take up the work by counties, and 
substantial cooperation should be obtained from the county govern- 
ment. Each county should pay (1) part of the expense of extermi- 
nating the disease by employing inspectors to make the tests, (2) part 
of the indemnities paid for tuberculous animals, and (3) its share of 
the cost of cleaning and disinfecting infected barns, stables, and sheds. 
When a large percentage of the herds of a county are diseased, it is 
advisable to clean up the herds within a township or possibly one- 
third or one-half of the area. The progress depends upon the degree 
of infection found and the cooperation furnished by the owners. 




Fig. 13.— An accredited Guernsey herd, Wisconsin. 



Tuberculosis in Live Stock. 



23 




Fig. 14.— An accredited Ayrshire herd, "West Virginia. 



In 1010 the Bureau of Animal Industry took up the eradication of 
tuberculosis from the herds in the District of Columbia, which has 
an area of 60 square miles. At that time 1,701 cattle Were found. 
Every animal was tuberculin tested; of the total number, 321 cattle, 
or 18.87 per cent, were tuberculous. The reactors were removed 
from the herds and, in most instances, were slaughtered. The 
infected barns, sheds, and premises were cleaned and disinfected. 

Each year since the inauguration of the campaign all the cattle 
have been tuberculin tested with the result that the infection has 
almost disappeared. 

There are States in which tuberculosis exists to less than 1 per cent 
among all the bovine population. The plan of carrying on eradica- 
tion in several counties at the same time in those States is practicable 
and is being conducted in a number of States. 

Before undertaking the work iix any area, large or small, the cattle 
owners should be consulted, and unless they are willing to lend their 
earnest cooperation and know the sacrifice they may have to make, 
it is inadvisable to start. The better the organization and the more 
nearly perfect the plans are made, the more efficiently the work 
should progress. 

The larger herds, especially around cities and those supplying milk 
locally and for shipment to other cities, should be tested before the 
small lots. If it is known that the herds are but slightly infected, 
the intradermal method should be employed, as faster progress can 
be made with it than with the subcutaneous test. If reactors are 
found in using the intradermal test, the entire herd should be tested 
subcutaneously within a short time. The ophthalmic test may also 
be used in conjunction with the subcutaneous in " check" testing 
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Fig. 15. — An accredited herd of pure hred Milking Shorthorns, Virginia. 



herds. General experience shows that it is sound practice, if there 
is any doubt, to use all three methods of testing with tuberculin. 
Such a policy is especially applicable to cattle which have been tested 
frequently, and among herds which are or have been extensively 
diseased. 




Fig. 16.— An accredited Brown Swiss herd, Indiana. 
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ERADICATION FROM SWINE. 

With the gradual elimination of tuberculosis from cattle, the disease 
among swine will grow correspondingly smaller. It is not necessary 
to tuberculin test all the swine herds because, with the exception of 
valuable breeding animals, it is more economical to slaughter the 
diseased ones when fat than to undertake to exterminate the disease 
in any other way. 

In the case of suspected, valuable pure-bred swine, their freedom 
from tuberculosis can be determined definitely by the intradermal 
method, which is practicable and reliable. 

The injection is near the base of the left ear; the other ear acts as a 
check for comparison. A reaction is manifested by a swelling in the 




Fro. 17.— An accredited Red Poll herd, Virginia. 



region where the tuberculin was injected. The swelling may appear 
any time from the 24th to the 104th hour after injection and will 
remain for several days. As in the case of cattle, diseased swine 
should be removed from the farm, and the sheds, farrowing houses, 
and the lots should be thoroughly cleaned and disinfected. 

MEASURES OF PREVENTION. 

Since, after many years of study ^ and experience, no satisfactory 
cure for tuberculosis among animals has been found, prevention of 
the disease ^s extremely important. State and Federal Governments 
have made vigorous efforts to stop the spread of the disease by regu- 
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lating the movements of cattle, and recently, with that object in view, 
action has been taken in some localities to regulate the movement of 
cattle from one county to another. Regulation of intercounty 
movement should be encouraged because it brings the matter nearer 
home to the live-stock owner. It is he who must take a very impor- 
tant part all through the campaign of tuberculosis eradication, and 
if he is in favor of measures to prevent the spread of the disease and 
faithfully abides by those measures, eradication will be accomplished 
more speedily. 

From what has been said already about the dangers of shipping 
diseased cattle, it is plain that the movement of tuberculous cattle, 
except for immediate slaughter or to quarantine, must be stopped 




Fig. 18.— An accredited Aberdeen- Angus herd, Minnesota. 



whenever possible. After diseased animals are found and removed 
from the premises, a very thorough cleaning and washing of the inside 
of the barn and other buildings where the animals have been should 
be made. This must be followed by the proper application of some 
approved disinfectant. The use of disinfectants without first doing 
the necessary and proper cleaning is ineffective for the reason that 
the germs of the disease must be exposed. All utensils or anything 
else that may have become contaminated by use around the diseased 
animals should likewise be cleaned and disinfected. The manure 
and refuse must be hauled from barnyards or lots to plowed fields, 
spread thin, and exposed to the sunlight. The yards and lots, in- 
cluding feed troughs, water troughs, and fences can then be sprayed 
properly with the disinfec^a^ 
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Fig. 19.— An accredited Shorthorn herd, North Dakota, 



All this means much work but it must be done to prevent infection 
from spreading to the healthy animals. Proper sanitary conditions 
on premises where live stock are kept is of great importance in keep- 
ing the animals healthy and able to resist disease. Sanitation, in 
its broad sense, includes the admission of abundant sunlight and 
fresh air properly regulated. 




Fig. 20.— An accredited Hereford herd, Kentucky, 
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DISPOSAL OF REACTORS, 

The disposal of reactors depends largely upon the State laws and 
live-stock regulations, of the State in which the herd belongs. If the 
animals are pure bred and registered and of unusual merit, they 
should be segregated, preferably on farms set aside by the State or 
by the pure-bred cattle associations, for the purpose of retaining 
tuberculous cattle in quarantine. If the condemned animals are 




Fig. 21.— An accredited Polled Durham herd, Minnesota. 



THE ACCREDITED-HERD PLAN— EVERY CATTLE OWNER 
ELIGIBLE. 

A tuberculosis-free accredited herd is one which 
has been tuberculin tested by the subcutaneous 
method or any other approved method under the 
supervision of the Bureau of 'Animal Industry, 
or of a regularly employed vetennary inspector of 
the State in which cooperative tuberculosis eradi- 
cation is being conducted. 

It is a herd in which no animal affected with tuber- " 
culosis has been found upon two annual or three 
semiannual tests, made as described, and by 
physical examination. 

Owners of tuberculosis-free herds receive a cer- 
tificate issued by the bureau and the State live- 
stock sanitary authorities. The certificate is good 
for one year from the date of the test, unless re- 
voked at an earlier date. 
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grade' cattle, or pure breds not specially valuable for breeding, it 
will probably be more economical to have them slaughtered than to 
hold them in quarantine. Of course the fact is recognized that in 
States and communities where tuberculosis exists extensively the 
slaughtering of all reactors is impracticable. In such instances the 
'infection can be reduced on aH the farms by keeping the tuberculous 
animals separate from the healthy ones. • The tuberculous cattle are 
kept under quarantine restrictions until no longer profitable; mean- 
while the healthy animals are safe from the danger of infection. 

RETESTING. 

It is rather uncommon for tuberculosis to be eradicated from an 
infected herd after one tuberculip. test. After the removal of 
reactors the herd should be re tested at the expiration of six months, 
and a second retest may be advisable six months later, but the prac- 
tice of testing herds more frequently than that is not usually advised. 
After two or three semiannual tests the herd should not be tested 
of tener than every 12 months. While the subcutaneous test is con- 
sidered preferable for gentle cattle, the ophthalmic and intradermal 
methods of testing may be employed to advantage as adjuncts to it; 
and it is believed that in some instances herds may be freed of tuber- 
culosis earlier by the judicious use of all three methods. No general 
outline can be given as to when all three tests should be employed; 
the matter should be left to the judgment of the veterinarian under 
whose direction the work is carried on. 

MARKING ANIMALS FOR IDENTIFICATION. 

It is very important to mark properly all cattle which react to 
the tuberculin te3t, so that they may be easily identified as affected 
with tuberculosis. One method that is quite generally used is that 
of branding; a letter "T" about 2 inches high is branded on the 
lower jaw, or sometimes it is placed on other parts of the body where 
it can be seen readily. In addition to the branding it is advisable 
to tag the reacting animals so that one N may be identified from 
another, and in that way the results of the post-mortem examination 
can be connected up with the reporting of the tuberculin tests. The 
tag is usually placed in the ear of the animal and contains a serial 
number as well as the word "Reactor." 

Another method that is sometimes used is the punching of a letter 
"T" out of the ear, and it has been quite satisfactory. 

The marking of cattle that have passed the tuberculin test is a 
matter that is being handled in different ways throughout the United 
States, and it is believed that the present methods of marking will 
be improved. In some cases a metal ear tag is used and in others 
certain marks of identification are tattooed in the ear. Tattooing 
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has an advantage over the tagging in that it is less expensive and 
probably more permanent. 

It is not often necessary to require special marks on pure-bred 
registered cattle, as the owner usually has a method of identifica- 
tion, and this method of marking can be used in connection with 
the tuberculin test as a record; but on grade animals it is desirablp 
to use some system of marking that will show that the cattle have 
been tested and found apparently free from tuberculosis. 

A system of marking swine so that the origin of those found to be 
tuberculous on post-mortem examination can be learned would be 
very desirable, and some experimental work along this line is now 
being conducted by the bureau in cooperation with owners and pack- 
ers. The results so far obtained indicate that the tattooing of a 
number or some mark of identification into the skin of the hog is the 
most practicable method but of course it entails additional labor 
and expense which would amount to a great deal if carried on through- 
out the country. It is hoped a more practicable and economical 
means of marking swine for identification will be developed in the 
future, as much good in the campaign for the eradication of tubercu- 
losis in live stock can be accomplished in that way. 

Many shipments which contain tuberculous swine are traced back 
to the farm by a system of reports kept by the Bureau of Animal 
Industry. By developing the methods of tracing tuberculous cattle 
and swine from the abattoir back to the farm where they were raised, 
efforts can be directed in eradicating the disease from these herds. 

APPRAISEMENT AND INDEMNITY. 

In addition to the various benefits derived from eradicating tuber- 
culosis, provision for the appraisement of diseased cattle with indem- 
nity for those slaughtered is a further incentive. Federal legislation 
and supplementary laws in numerous States now divide the burden 



WHY THE TUBERCULIN TEST IS ^ARMLESS. 

Tuberculin contains only the' sterilized products 
of the^ tubercle bacilli. It does not contain any 
living germ; therefore it is harmless to any animal 
whether healthy or diseased. 

Only diseased animals give typical reactions to 
the test. The test does not injure animals in a 
condition of advanced pregnancy, and will not 
cause them to react if they are free from disease. 

Likewise, it does not produce reactions in disease- 
free animals which have recently calved. 
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HOW THE WORK OP ERADICATION IS DIVIDED 
BETWEEN STATE AND GOVERNMENT 
OFFICIALS AND OTHERS. 

Tuberculosis eradication is a cooperative work 
of the Bureau of Animal Industry of the U. S. De- 
partment of Agriculture, the live-stock sanitary 
officials of the various States, and individual cattle 
owners. The bureau and the State officials send 
veterinary inspectors to apply tuberculin tests to the 
herds of those owners who sign a cooperative 
agreement, which places their herds jointly under 
supervision for the control and eradication of the 
disease. 



of loss, so that the Government, the State, and the owner of the 
cattle all bear a share of it. Briefly, the Federal law provides that 
the Secretary of Agriculture may reimburse partly owners of animals 
destroyed on account of tuberculosis in cooperation with States, 
counties, and municipalities. The bases upon which Federal indem- 
nities are paid are: 

1. No payment shall exceed one-third of the difference between the appraised 
value of such animal and the salvage value. 

2. No payment shall exceed the amount paid or to be paid by the State, county, or 
municipality. • 

3. In no case shall any payment be more than $25 for any grade animal or more than 
$50 for any pure-bred animal. 

4. No payment shall be made unless the owner has complied with all lawful quar- 
antine regulations. 

Legislation regarding indemnities for tuberculous cattle varies 
somewhat in different States and, for detailed and current informa- 
tion on the subject, the reader is referred to his State live-stock san- 
itary officials or to the inspector in charge representing the Bureau 
of Animal Industry in cooperative tuberculosis-eradication work. 
The names and addresses of these officials may be obtained by ad- 
dressing the Bureau of Animal Industry, U. S. Department of Agri- 
culture. 

A careful study of figures 4, 6, 7, and 8 in this bulletin will enable the 
reader to become familiar with the appearance of the parts of the 
body most commonly affected. He will also see, even more clearly 
than can be described, that a real danger exists in permitting diseased 
animals or those of doubtful health to mingle with others. The 
illustrations of the accredited herds, on the other hand, show the 
splendid types of cattle which their owners have subjected to the 
tuberculin test and which have passed it successfully. 
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